
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



116 



2v C sin i OdO 
,\ the required average=- =4v/tt. 

f d» 

J o 

Also solved by G. B. M. ZERR. 



MISCELLANEOUS. 

66. Proposed by S. HAET WRIGHT, A. M., M. D., Pb. D., Penn Tan, N. Y. 

In latitude 40° N.=A, when the moon's declination is 5° 23' N.=tf, and 
the sun's declination V>° 52' S.== — o", how long after sunset will the cusps of the 
moon's crescent set synchronously, the moon having recently passed its conjunc- 
tion with the sun ? 

[Note. Problem 56 is identical with problem 54, and need not be here 
reproduced. See January. number, pages 27 and 28, for two solutions. Ediror.] 

57. Proposed by GEORGE LILLET, Ph. D., Professor of Mathematics, University of Oregon, Eugene, Ore. 

A particle is placed very near the center of a circle, round the circumfer- 
ence of which n equal repulsive forces are symmetrically arranged ; each force 
varies inversely as the with power of its distance from the particle. Show that 

the resultant force is approximately x „ m+l x CP, and tends to the center of 

the circle, where TOj is the mass of the particle, CP its distance from the center 
of the circle, and r the radius of the circle. 

I. Solution by the PROPOSER. 

Let the particle be at P, and the center of the circle. Suppose the forces 

tobeat^,,^. 8 CP=x, and lA s CB=H. Then lA x CA t --= LA i GA % 

= =360%i=/S, say. Draw A t N at right 

angles to CB. Consider the force at A 2 . Then, 

X= [m,/(J 2 P) m ]coeA s PiV= [m, (rcosfl-a;)] 

/(r 8 + ck 8 — 2rxcos0)l<- m + 1 ' . 

Let ?n,/ri< m+1 )=Jf. Then, since % is 
small, neglecting terms containing higher powers 
of x than the first, we have 

v .J ,,. m , a , cos2«.a;.r-i('»-H) 
X—M r« 1 -"»>cos0+ s 



+ i(m— l)ctT-*( m+1 >~]. 




To obtain the total force on P along X take the sum of n such expressions 
for all values of ff from 0=a to 0—a+(n— 1)/?. Hence, 
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vv ,,rrKi+»»cos[«+J(»i— l)#l8in}ii./? , cos[2«+(«-l)/S]sinn/ff .. .„ 
L sinj/tf 2sin/i 

m ,«(m — 1) 



+ w(m— l)ar--4 (m+1 > = .i! OT+1 g - 



Similarly, for the force along Y, 
Y=[m 1 /(A i P) m ]smA i PN^MmnH(l-2xcostty-M™+v = ks\nH+k t xam2H, 
where k=Mr^ 1 - m '> and k l =M(m.~ l)r-4< m+1 >. 

For the sum of n such expressions, 27=0. Hence, the resultant is 



[(22T)» +(2K)»]i =M^ T l ) x C/^. 



2r" 

Since the forces are equal and symmetrically arranged in the circumfer- 
ence, their resultant will act towards the center of the circle. 

II. Solution by ALFRED HUME, C. E., 0. Sc, Professor of Mathematics, University of Mississippi, Univer- 
sity, Miss. 

It is assumed that the forces are placed at equal intervals along the cir- 
cumference, that the repulsive action is/proportional to the mass acted on, and 
that each force acts with unit intensity upon a unit mass at a unit's distance. 

Because of the symmetrical arrangement the resultant force will act in the 
direction PC, C being the center of the circle and P the position, of the particle 
whose mass is m 1 . 

Let the line connecting the forces with C make angles of a, 2a, 3a, etc., 
with the radius through P, so that na=27i. 

The distance of the first force from P is \/(r° — 2r.CP.cosa+CP i ), the co- 
sine of the angle which its direction makes with CP is 

(rcosa-CP)/ l /\r i —2r.CP.coaa+CP i ), 

and the force itself is 

mj(r- -2r.CP.com+CP*f m . 

Writing d for CP, the component of this force along PC is 

m,(rcosa— d)/(r s — 2r d cosa-)-d s )5< m + 1 ). 

Putting this in the form 

m l (rcosa—d)(r i —2r d costf-|-d 2 ) _i(m+1) , 

expanding by the binomial theorem, multiplying, and neglecting the third and 
higher powers of d, this becomes, 

m,r— m - , {— d+[r— -|(w-t-l)r- 1 d 2 ]cosrt'-f(m-(-l)«icos s « 

+ i[m+l)(m+3)]r- 1 d*cos*a}. 

The sum of all such components is 
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m i r- m - 1 {—nd + [r— |(m+ l)r- 1 d 8 ](<30sa+cos2a + cos3a'+ cosna) 

+ (wi + l)d(cos 8 a + cos 8 2a+cos 8 3«+ cosna) 

+ J[(m + l)(m+3)]r- 1 d 8 (cos 3 a+cos 3 2«+cos 3 3a+ eos 3 »«)}. 

By trigonometry, 

cos§(n+l)<*-sin£na' 

cosa , +cos2a + coswa =— r-~— ; 

sinja 

,. cos(»i+l)a.sinn« , 

cos 8 a + cos 8 2a+ cos 2 na=${ n H h 1 ): 

1 sm« ' 

coaMn + Z)a.$\r\hia , 3cosJ(w + l)«.sinJn« 

cos 3 «+cos 3 2« + cos 3 wa= j-4— — j-r— j . 

4sm|« 4sin$« 

The value of these series when %a=2n are 0, w/2, and 0, respectively. 
Hence the expression for the approximate value of the resultant force re- 
duces to 

. ,, , .-, m,n(m— 1), 

m I r- m - 1 [-nd+(in)(wi+l)tf], or ' 2y v m+1 'd. 

Also solved by G. B. M . ZEBR. 



PROBLEMS FOR SOLUTION. 



ARITHMETIC. 

96. Proposed by WALTER HUGH DEANE, A. H., Professor of Mathematics, Jefferson Military College, 
Washington, Miss. 

Solve by arithmetic, if possible. 

A man sold a house for $7500 and gained n certain per cent, on the cost. If the cost 
had been W%% less, his gain would have been 25% greater. Find the cost of the house. 

96. Proposed by RAYMOND SMITH, Tiffin, Ohio. 

How many acres in a square field whose diagonal is 10 rods longer than the side ? 

»*# Solutions of these problems should be sent to B. F. Finkel, not later than April 10. 



ALGEBRA. 

85. Proposed by J. M. C0LAW, A. M., Monterey. Va. 

Sum the infinite series 

1 1 1 

1*.2*.3<.4*.5* + 2 2 .3 3 .4 2 .5-.6 i + 3 s .4-.5\(S-.7* + ' 

80. Proposed by J. MARCUS B002MAH, Consultative Mechanician, Counselor at Law, Inventor, Etc., 
Woodmere, Long Island, It. Y. 

Solve x- +1/2=16 (A); i/ 2 .+ xz=l7 (/?) ; z* +xi/=22 (C), 

for all the roots. 

[This is Col. Titos' problem— see "Maseres' Tracts," pases 188-276— and is solvej by Dr. Wall is in 
Gl pases, nnd by Mr. Frend in 38 pages, 8vo. , but by the writer In 1 or 2 pages, 4to. , or less. J. M. B.l 



